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I . - Comparison

. : : The data used is FDDB dataset. It contains 5171 faces in a set of 2845 (both grayscale Before MTCNN, the most popular method is Viola-Jones method from openCV. It is a
Face detection is becoming a very popular technology now. It has been implemented , _ ) , _ . , , , ,
: L : . L . . and colored) images with coordinate labels an ellipse around each human face with Haar Feature-based Cascade Classifier for Object Detection method, which to find
and widely used in different industries and products. Face detection is definitely going , , , , , ,
N : . . . : radius of both axis, center of the ellipse, and the angle of the ellipse. Each image may most frequent features such as edge, line, and center-around features. However, to

to be an indispensable part in the intelligent society in the near future. This poster , , _ , o _

. : : : : contain multiple faces. determing how many classfiers need to be used in Viola-Jones, it has to have a
here presents a project that implements face detection by using deep learning. The

tradeoff between false positive rate and detection rate. Hence, it will not be as fast

specific method used in this project is Multi-task Cascaded Convolutional Neural
and accurate as MTCNN method.

Network(MTCNN). And the database used in this project is FDDB dataset. The project
uses modified method from current existing method. B
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The network we used for face detection is called Multi-task Cascaded Convolutional 350 e L o N———y— | 350 LY Sl SY. '< ) '( 7 > >\ Processin
Neural Network(MTCNN). This algorithm contains three stages of computations for Figure 3a. Sample data contains multiple facesFigure 3b. Sample data with ground truth label, Figure 3¢. Sample result, all labeled faces are correctly detected. ~ F F F
] ] ) ] ) ] ] in a single image Red ellipse is ground truth label, green box is detection result. v v v
face detection. The pipeline of the algorithm can be seen in figure one and two. First '
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of all, the image will be resized and be built in to a image pyramid. After that,inthe | |G (N 53
fIrSt Stage, WhICh IS Ca”ed Proposal net, the face ClaSS|f|Cat|On, boundlng bOX Folder False positive Correct detection Total faces Accuracy True Positive Rate
regression and facial Ian.dm.ark Iocallzat.lon will be cqmputed. These dgta is the input ) s 180 c1s . . Conclusions
to the second stage, which is called Refine net. In this stage, convolutional layer ) s 1as <15
0.934 0.964
comblr?ed with fully connected !ayer will improve the result from preV|ous.stage. Then, ; s v53 17 o o By using FDDB dataset for evaluation, our implementation of MTCNN get average
tl.ﬁe.refmed res.ult becomes the mput.to.the th'_rd stage, the Output net. Th's stage Is s 18 489 517 0940 0960 93.7% of accuracy. We think the result is pretty good, but it can still be improved. We
similar tO_ previous one, but the restr’|ct|on Of five key facial landmarks will do a better 5 17 186 514 ot 0965 look into the evaluation to find the miss-detections cases. As an example, like figure 4,
suppression to those boxes that don’t contains faces. 5 " 484 518 o2 (058 we got some false positive cases. The face was not label since neither of the two eyes
Figure 1. MTCNN Structure Figure 2. Stages of MTCNN 7 30 494 518 0.954 0,943 were visible. In figure 5, one face was not detected since half of the face is not visible.
P-Net ) .
g 2 468 518 It shows the dataset’s labels are not perfect. The dataset’s labels are more focusing on
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MP: 2x2 ™ Classification 5 15 483 514 0 .010 1970 eyes of the face. However, MTCNN does not only depend on eyes. The differences
Ix1x2 ' ' ) .
i If :>|7 mﬁ- %x unding bon - ” . 521 50 osa lead to the negative results, which causes our accuracy to go low. For the future work,
‘ ‘ b EEERSION N 15 1846 5171 . Joss we can find larger datasets to improve the performance of our detector. By doing
11115;1:251236 3x3x16 1X1X32\ﬁ faci?l lapdmark Accuracy is the number of correct detection divided by the number of true faces. True positive rate is the number of correct detection divided by more evaluationsr we Can flnd the WeakneSS Of our implementation; and we Can
ocalization the total number of detections. : : t
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Figure 4. Sample false positive result. Green border is the Figure 5. Sample false negative result. Resolution, occlusion, and
detection results, red ellipse is the ground truth label. Note pose all affect the label of whether it counts as a “face”. In this
that the face on the left is not labeled as neither of the two case since the occluded face still has 1 visible eye, it was labeled

eyes were visible as a face but was not detected.
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